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The  i n v e n t i o n   c o n c e r n s   b r a k i n g   c o r r e c t o r s   r e s p o n s i -  

ve  to   d e c e l e r a t i o n .  

Numerous   d e v i c e s   of  t h i s   t y p e   a re   known  in  w h i c h  

a  c o r r e c t o r   v a l v e  i s   c o u p l e d   to  an  i n e r t i a  w e i g h t  w h i c h  i s  

s e n s i t i v e  t o   d e c e l e r a t i o n   and  is  c a p a b l e   of  b e i n g   d i s -  

p l a c e d   a g a i n s t   r e t u r n   means  when  a  p r e d e t e r m i n e d  

d e c e l e r a t i o n   is  e x c e e d e d   to  c a u s e   the   c l o s u r e   of  s a i d  

v a l v e .  

Two main  c l a s s e s   of  such  r e t u r n .   m e a n s  

a re   known,   the   f i r s t   c o n s i s t i n g   of  m o u n t i n g   the   i n e r t i a  

weighton  a  ramp  i n c l i n e d   r e l a t i v e   to  the   h o r i z o n t a l ,   a n d  

the   s e c o n d  c o n s i s t i n g   of  p r o v i d i n g   a  s p r i n g   w h i c h  

a c t s   on  the   i n e r t i a   w e i g h t .  

In  the   f i r s t   c a s e ,   i t   is  o b s e r v e d   t h a t   the   r e -  

t u r n i n g   f o r c e   due  to  t he   d i s p l a c e m e n t   of  t h e w e i g h t   a l o n g  

a  ramp  d i s a p p e a r s   when  t he   v e h i c l e   is  s u b j e c t   to  v e r -  

t i c a l   s h o c k s   or  v i b r a t i o n s .   In  f a c t ,   such  p h e n o m e n a ,  

which   o c c u r   when  d r i v i n g   o v e r   u n e v e n   g r o u n d ,   c a u s e   t h e  

weight to   Lose  c o n t a c t   w i t h   t he   ramp  and  even  a  s l i g h t  

d e c e l e r a t i o n   c a u s e s   the   d i s p l a c e m e n t   of  t h e w e i g h t   and  t h e  

c l o s u r e   of  the   v a l v e .  

In  the  s e c o n d   c a s e ,   the   p r e s e n c e   of  the   s p r i n g  

i n t r o d u c e s   u n d e s i r a b l e   r u b b i n g   d u r i n g   the  d i s p l a c e m e n t  

of  t h e  w e i g h t ,   g e n e r a l l y   c o n s t r u c t e d   in  the   form  of  a  b a l l ,  

e s p e c i a l l y   when  the   low  v a l u e   of  the   i n e r t i a   f o r c e s   a c t -  

ing  on  the   l a t t e r   a re   c o n s i d e r e d .   It  is  t h e n   o b s e r v e d  

t h a t   the   d e v i c e   l a c k s   r e l i a b i l i t y ,   and  also  that  its  c o n s t r u c -  

t i o n   is  r e l a t i v e l y   c o m p l e x ,   p r i n c i p a l l y   when  an  a d j u s t -  



ment  must   be  p r o v i d e d   f o r   t h e   c a l i b r a t i o n   of  the   s p r i n g .  

To  o v e r c o m e   t h e s e   d i s a d v a n t a g e s ,   t he   p r e s e n t  

i n v e n t i o n   p r o p o s e s   t o  a c h i e v e   s u c h   a  r e t u r n   m e a n s  

by  means  of  a  m a g n e t   p o s i t i o n e d   at  t h e   r e a r ,   w i th   r e g a r d  

to  t he   d i r e c t i o n   of  m o t i o n   of  t he   v e h i c l e ,   of  s a i d  

i n e r t i a   weight ,   t h e   l a t t e r   b e i n g   made  of  a   m a g n e t i c  

m a t e r i a l   and  t he   s u r r o u n d i n g   c o m p o n e n t s   of  n o n - m a g n e t i c  

m a t e r i a l s .  

The  f e a t u r e s   and  a d v a n t a g e s   of  t h e   i n v e n t i o n   w i l l  

e m e r g e   more  c l e a r l y   from  p e r u s a l   of  t h e   f o l l o w i n g   d e s -  

c r i p t i o n ,   w i t h   r e f e r e n c e   to  t he   a c c o m p a n y i n g   d r a w i n g s ,  

in  w h i c h :  

F i g u r e   1  is  a  L o n g i t u d i n a l   s e c t i o n   of  a  s i n g l e  

c i r c u i t   c o r r e c t o r   a c c o r d i n g   to  t he   i n v e n t i o n ;  

F i g u r e s   2  and  3  a r e   v a r i a n t s   of  t he   e m b o d i m e n t  

shown  in  F i g u r e   1 ;  

F i g u r e   4  is  a  L o n g i t u d i n a L   s e c t i o n   of  a  t w i n  

c i r c u i t   c o r r e c t o r   a c c o r d i n g   to  t he   i n v e n t i o n ;  

F i g u r e   5  is  a  p a r t i a l l y   s e c t i o n e d   view  of  t h e  

c o r r e c t o r   shown  in  F i g u r e   4,  a l o n g   t h e   L ine   V-V;  a n d  

F i g u r e   6  is  a  v a r i a n t   of  t h e   e m b o d i m e n t   shown  i n  

F i g u r e   4 .  

The  c o r r e c t o r   10  shown  in  F i g u r e   1  c o n s i s t s   of  a 

c a s i n g   12  in  wh ich   a  s t e p p e d   c a v i t y   1 4 a - 1 4 b   is  d e f i n e d .  

Two  p o r t s   f o r   t he   i n l e t   16  and  t he   o u t l e t   18  open  i n t o  

t h e   two  ends   of  t he   c a v i t y   14  in  two  c h a m b e r s   fo r   t h e  

i n l e t   20  and  the   o u t l e t   22 ,   r e s p e c t i v e l y .  

A  s t e p p e d   p i s t o n   2 4 a - 2 4 b   is  m o u n t e d   so  as  t o  

s l i d e   in  t h e   c a v i t y   14  b e t w e e n   t he   i n l e t   c h a m b e r   20  a n d  



t he   o u t l e t   c h a m b e r   22.   A  c y l i n d r i c a l   h o u s i n g   26  ins ide   t h e  

p i s t o n   24  c o m m u n i c a t e s   w i th   t he   i n l e t   c h a m b e r   20  a n d  

h o u s e s   a  s p h e r i c a l   i n e r t i a  w e i g h t   or  baLL ,   28.   A  p a s s a g e  

30  j o i n s   t he   h o u s i n g   26  to  t he   o u t l e t   c h a m b e r   22.   A 

v a l v e   s e a t   32  is  m o u n t e d   at  t he   mou th   of  t h i s   p a s s a g e  

t o w a r d s   t he   h o u s i n g   26,   the   b a l l   28  i t s e l f   c o n s t i t u t i n g  

a  v a l v e   p o p p e t c a p a b l e   of  c o o p e r a t i n g   w i t h   t he   s e a t   3 2 .  

l a s t l y ,   the   c o r r e c t o r   10  i n c o r p o r a t e s   r e t u r n  

means  34  e x e r t i n g   on  the   baLL  28  a  r e t u r n   f o r c e  

d i r e c t e d   away  from  the   s e a t   32.   A c c o r d i n g   to  t he   i n v e n -  

t i o n   t h e   r e t u r n   means  34  c o n s i s t s   of  a  m a g n e t   36  f i x e d  

t o _ t h e   c a s i n g   12  at  the   r e a r   of  t h e   b a l l   28,   w i t h   r e g a r d  

to   t he   d i r e c t i o n   of  m o t i o n   of  t h e   v e h i c l e .   The  baLL  28  

is  made  of  m a g n e t i c   m a t e r i a l   and  t h e   c a s i n g   12  and  t h e  

p i s t o n   24  a re   made  of  n o n - m a g n e t i c   m a t e r i a l .  

If  a  p r e - a d j u s t m e n t   of  t h e   p o s i t i o n   of  t he   m a g n e t  

36  is  d e s i r e d ,   an  a d j u s t a b l e   m o u n t i n g   38  f o r   the   m a g n e t  

36  may  be  p r o v i d e d   on  the   c a s i n g .  

B e s i d e s   the   a d v a n t a g e s   a l r e a d y   m e n t i o n e d ,   i t  

wiLL  be  o b s e r v e d   t h a t ,   away  f rom  t h e   r e s t   p o s i t i o n   a s  

i l l u s t r a t e d   in  F i g u r e   1,  t he   f o r c e   e x e r t e d   by  the   m a g n e t  

36  on  t he   b a l l   28  d e c r e a s e s   r a p i d l y ,   in  such   a  way  t h a t  

as  soon  as  t he   d e c e l e r a t i o n   of  t h e   v e h i c l e   r e a c h e s   a  p r e -  

d e t e r m i n e d   v a l u e ,   the   baLL  l e a v e s   i t s   r e s t   p o s i t i o n   a n d  

n e c e s s a r i l y   comes  to  be  a p p l i e d   to  t he   s e a t   32,   t h e  

v i b r a t i o n s   w i th   h o r i z o n t a l   and  v e r t i c a l   c o m p o n e n t s   n o  

L o n g e r   b e i n g   a b l e   to  i n f l u e n c e   the   movemen t   of  t he   b a l l  

away  from  i t s   r e s t   p o s i t i o n .  

In  t he   v a r i a n t   i l l u s t r a t e d   in  F i g u r e   2,  in  w h i c h  



i d e n t i c a l   c o m p o n e n t s   c a r r y   t he   same  r e f e r e n c e   n u m b e r s ,  

i n c r e a s e d   by  t h e   v a l u e   100 ,   t he   m a g n e t   136  is  m o u n t e d   on  

an  arm  140  w h i c h   o s c i l l a t e s   r e l a t i v e   to  t h e   c a s i n g   12  

and  t h e   arm  140  is  L i n k e d   to  t he   s u s p e n s i o n   d e v i c e   o f  

the   v e h i c l e   ( n o t   s h o w n ) .  

In  t h i s   way,   t he   r e s t o r i n g   f o r c e   e x e r t e d   by  t h e  

m a g n e t   136  on  t h e   baLL  128  w i l l   be  v a r i a b l e   as  a  f u n c t i o n  

of  t h e   Load  on  t h e   v e h i c l e ,   as  w i l l   a l s o   t he   d e c e l e r a t i o n  

w h i c h ,  w h e n   e x c e e d e d ,   w i l l   c a u s e   t he   b a l l   to  Leave  i t s  

r e s t   p o s i t i o n   and  come  to  be  a p p l i e d   to  t he   s e a t   1 3 2 .  

In  t h e   v a r i a n t   i l l u s t r a t e d   in  F i g u r e   3,  in  w h i c h  

i d e n t i c a l   c o m p o n e n t s   c a r r y   the   same  r e f e r e n c e   n u m b e r s  

i n c r e a s e d   by  t h e   v a l u e   200 ,   t he   m a g n e t   236  is  f i x e d   t o  

the   c a s i n g   2 1 2 , a n d   the  arm  240 ,   o s c i l l a t i n g   r e l a t i v e   t o  

the   c a s i n g   as  a  f u n c t i o n   of  the   Load  on  t he   v e h i c l e ,  

c a r r i e s   a  c o m p o n e n t   242  made  of  a  m a t e r i a l   p o s s e s s i n g   a 

f i n i t e   m a g n e t i c   r e s i s t a n c e .   I n  t h i s   way,   a c c o r d i n g   t o  

t h e   p o s i t i o n   of  t he   c o m p o n e n t   242  r e l a t i v e   to  the   b a l l  

228  and  to  t h e   m a g n e t   236 ,   t he   f o r c e   e x e r t e d   by  t h e  

L a t t e r   on  t h e   f o r m e r   w i l l   be  v a r i a b l e   as  a  f u n c t i o n   o f  

the   Load  on  t h e   v e h i c l e .  

For  t h e   t h r e e   e m b o d i m e n t s   d e s c r i b e d   a b o v e ,   t h e  

m a g n e t   36 ,   1 3 6 ,   236  c o u l d   a l s o   be  c o n s t r u c t e d   in  t h e  

form  of  an  e l e c t r o m a g n e t   ( no t   shown)   c o n t r o l l e d   as  a 

f u n c t i o n   of  v a r i o u s   p a r a m e t e r s   of  t he   o p e r a t i o n   of  t h e  

v e h i c l e   a n d / o r   of  i t s   b r a k i n g   s y s t e m ,   or  a g a i n   as  a 

c o m b i n a t i o n   of  p e r m a n e n t   magne t   p l u s   e l e c t r o m a g n e t   ( a L s o  

not   s h o w n ) .  

In  t he   e m b o d i m e n t   shown  in  F i g u r e s   4  and  5,  t h e  



c a s i n g   312  i n c o r p o r a t e s   two  c a v i t i e s   314  and  3 1 4 '   p o s i t i o n e d  

in  p a r a l l e l   and  h a v i n g   two  i d e n t i c a l   p i s t o n s   324  and  3 2 4 '  

and  two  b a l l s   328  and  3 2 8 ' .  

The  two  m a g n e t s   336  and  3 3 6 '   a r e   m o u n t e d   on  a 

common  p l a t e   340  which   p i v o t s   r e l a t i v e   to  t h e   c a s i n g   3 1 2  

u n d e r   the   a c t i o n   of  a  d e v i c e   w i t h   a  cam  344  and  a  l e v e r  

346  as  a  f u n c t i o n   of  the   l oad   on  t he   v e h i c l e .   In  p a r t i -  

c u l a r ,   i t   w i l l   be  n o t e d   t h a t   t he   m a g n e t i c   p o l e s   of  t h e  

two  m a g n e t s   a re   r e v e r s e d ,   as  s h o w n .  

In  t h i s   way,  a  l o o p e d  m a g n e t i c   f i e l d   is  s e t   u p ,  

whose  L i n e s   of  f o r c e   ( s ee   d o t t e d   l i n e   M  in  F i g u r e   4 )  

form  a  c o u p l i n g   b e t w e e n   the   two  b a l l s   336  and  3 3 6 ' .   T h e  

p l a t e   340  is  made  of  i r o n   or  of  m a t e r i a l s   s i m i l a r   in  t h i s  

r e s p e c t ,   which   e n a b l e s   the   l i n e s   of  f o r c e   to  be  l o o p e d  

o p p o s i t e   t he   m a g n e t s   336  and  3 3 6 ' .  

The  e s s e n t i a l   r e s u l t   of  such   a  c o n s t r u c t i o n   l i e s  

in  t he   f a c t   t h a t   t h i s   c o u p l i n g   c a u s e s   a  r e c i p r o c a l   d e -  

p e n d e n c e   on  the   p o s i t i o n   of  t he   two  b a l l s   336  and  3 3 6 ' .  

In  o t h e r   w o r d s ,   if  o n e   of  t h e   b a l l s   L e a v e s   i t s   r e s t   p o s i -  

t i o n   b e f o r e   the   o t h e r ,   t he   L a t t e r   wil l   tend  to  hold  back  i t s  

more  r a p i d   n e i g h b o u r ,   w h e r e a s   t h e   f i r s t   wiLL  t e n d   t o  

draw  a l o n g   the   s l o w e r   baLL  and  t h e   two  b a l l s   w i l l   t h e r e -  

f o r e   move  in  u n i s o n .  

SmaLL  d i f f e r e n c e s   in  the   a d j u s t m e n t   of  the   i n i t i a l  

p o s i t i o n   of  the   two  m a g n e t s   w i l l   t h u s   be  of  no  i m p o r t a n c e  

and  the   two  c o r r e c t o r s   w i l l   o p e r a t e   at  an  i d e n t i c a l   p r e -  

d e t e r m i n e d   d e c e l e r a t i o n .  

A c c o r d i n g   to  the  v a r i a n t   i L L u s t r a t e d   in  F i g u r e   6 ,  

t he   m a g n e t i c   c o u p l i n g   has  been   i m p r o v e d   by  i n t r o d u c i n g  



i n s e r t s   3 4 8 ,   3 4 8 ' ,   350  made  f rom  an  i r o n   b a s e ,   or  f r o m  

m a t e r i a l s   s i m i l a r   in  t h i s   r e s p e c t ,   w h i c h   e n a b l e   t h e  

" L o o p e d  m a g n e t i c   L i n e s   of  f o r c e   M  to  be  b e t t e r   c o n c e n t r a t e d .  

In  t h e   c a s e   of  t h e s e   v a r i a n t s ,   of  c o r r e c t o r s   f o r  

t w i n   c i r c u i t s ,   t he   o p e r a t i o n   couLd  a l s o   be  made  d e p e n d e n t  

on  t h e   Load  on  t he   v e h i c l e   not   by  d i s p l a c e m e n t   of  t h e  

m a g n e t s   336  and  3 3 6 ' ,   but   by  d i s p l a c e m e n t   of  a  c o m p o n e n t  

f o r m i n g   a  s c r e e n   ( n o t   shown)   of  f i n i t e   m a g n e t i c   r e s i s -  

t a n c e   ( c f .   F i g u r e   3 ) .  

The  m a g n e t s   336 ,   336 '   c o u l d   a l s o   be  c o n s t r u c t e d  

as  e l e c t r o m a g n e t s   or  as  c o m b i n a t i o n s   of  p e r m a n e n t   m a g n e t s  

p l u s   e L e c t r o m a g n e t s ,   as  a l r e a d y   o u t l i n e d   a b o v e .   F i n a L L y  

i t   is  p o s s i b l e   to  a r r a n g e   f o r   t h e   i n e r t i a  w e i g h t   a  s l o p e   o r  

ramp  to  p r o v i d e   the   s h u t t i n g - o f f   o p e r a t i o n   when  e m p t y ,  

the   m a g n e t   or  m a g n e t s   i n t e r v e n i n g   to   p r o v i d e   t h e   s h u t t i n g -  

o f f   when  L o a d e d .  



1.  A  b r a k i n g   c o r r e c t o r   r e s p o n s i v e   t o  t h e   d e c e l e r a t i o n  

of  a  v e h i c l e ,   c o m p r i s i n g   a  c a s i n g   ( 1 2 ,   1 1 2 ,   2 1 2 ,   3 1 2 )  

in  wh ich   a  c o r r e c t o r   v a l v e   ( 3 2 ,   132 ,   232 ,   3 3 2 ) ,  
i s  

an  i n e r t i a   w e i g h t  ( 2 8 ,  1 2 8 ,   2 2 8 ,   3 2 8 ) / m o u n t e d   so  as  to  move  

i n s i d e   s a i d   c a s i n g   ,  a g a i n s t   a 

r e t u r n   means   ( 3 4 ,   134 ,   234 ,   334)   in  r e s p o n s e   to  a 

p r e d e t e r m i n e d   d e c e l e r a t i o n   of  s a i d   v e h i c l e   to  c o n t r o l  

s a i d   v a l v e ,   c h a r a c t e r i s e d   in  t h a t   s a i d   r e t u r n  

means   ( 3 4 ,   1 3 4 ,   234 ,   3 3 4 )  c o m p r i s e s  a t  J e a s t  o n e  m a g n e t ( 3 6 ,   1 3 6 ,  

2 3 6 ,   336)   p o s i t i o n e d   at  the   r e a r ,   w i t h   r e g a r d   to  t h e  n o r m a l  

d i r e c t i o n   of  m o t i o n   of  t h e   v e h i c l e ,   of  s a i d  

i n e r t i a   weight,  t he   l a t t e r   b e i n g   made  of  m a g n e t i c   m a t e r i a l  

and  s a i d   c a s i n g   of  n o n - m a g n e t i c   m a t e r i a l .  

2.  B r a k i n g   c o r r e c t o r   a c c o r d i n g   to  CLaim  1,  c h a r a c -  

t e r i s e d   in  t h a t   s a i d   magne t   ( 3 6 ,   136 ,   236 ,   336)  is  a 

p e r m a n e n t  m a g n e t .  

3.  B r a k i n g   c o r r e c t o r   a c c o r d i n g   to  C la im  1,  c h a r a c -  

t e r i s e d   in  t h a t   _  s a i d   magne t   ( 3 6 ,   136 ,   236 ,   336)   is  a n  

e l e c t r o m a g n e t .  

4.  B r a k i n g   c o r r e c t o r   a c c o r d i n g   to  C la im  1,  c h a r a c -  

t e r i s e d   in  t h a t   s a i d   magne t   ( 3 6 ,   136 ,   236 ,   336)  is  a 

c o m b i n a t i o n   of  a  p e r m a n e n t   m a g n e t   and  an  e l e c t r o m a g n e t .  

5.  B r a k i n g   c o r r e c t o r   a c c o r d i n g   to  any  one  of  C L a i m s  

1  to  4,  c h a r a c t e r i s e d   in  t h a t   s a i d   m a g n e t   ( 1 3 6 ,   3 3 6 )  

is  m o u n t e d   so  as  to  move  r e l a t i v e   to  s a i d   c a s i n g   ( 1 1 2 ,  

312)   as  a  f u n c t i o n   of  the   Load  on  t he   v e h i c l e .  

6.  B r a k i n g   c o r r e c t o r   a c c o r d i n g   to  any  one  of  C L a i m s  

1  to  4,  c h a r a c t e r i s e d   in  t h a t   s a i d   m a g n e t   (236)   i s  



f i x e d   to  s a i d   c a s i n g   ( 2 1 2 )   and  in  t h a t   i t   a l s o   i n c o r -  

p o r a t e s   a  c o m p o n e n t   ( 242)   made  of  m a t e r i a l   p o s s e s s i n g  

f i n i t e   m a g n e t i c   r e s i s t a n c e   i n t e r p o s e d   b e t w e e n   s a i d  

m a g n e t   ( 236)   a n d  s a i d   i n e r t i a  w e i g h t ( 2 2 8 ) ,   and  m o u n t e d   so  a s  

to  move  r e l a t i v e   to  s a i d   c a s i n g   ( 2 1 2 )   as  a  f u n c t i o n  

of  t he   Load  on  the   v e h i c l e .  

7.  C o r r e c t o r   a c c o r d i n g   to  any  one  of  CLaims  1  to  4 ,  

c h a r a c t e r i s e d   in  t h a t   i t   i n c o r p o r a t e s   two  c o r r e c t o r  

v a l v e s   ( 3 3 2 ,   3 3 2 ' )   and  two  i n e r t i a  w e i g h t s   ( 3 2 8 ,   3 2 8 ' )  

m o u n t e d   in  p a r a L L e L   in  t he   same  c a s i n g   ( 3 1 2 ) ,   and  t w o  

m a g n e t s   ( 3 3 6 ,   3 3 6 ' )   m o u n t e d   on  a  same  i r o n   p l a t e   ( 3 4 0 ) ,  

t he   m a g n e t i c   p o l e s   of  s a i d   m a g n e t s   b e i n g   r e v e r s e d   s o  

t h a t   t he   m a g n e t i c  f i e l d   (M)  s e t   up  by  s a i d   m a g n e t s  

( 3 3 6 ,   3 3 6 ' )   is  Looped  t h r o u g h   s a i d   p l a t e   (340)   on  

t he   one  h a n d ,   and  t h r o u g h   s a i d   i n e r t i a  w e i g h t s   ( 3 2 8 ,  

3 2 8 ' )   on  the   o t h e r .  

8.  C o r r e c t o r   a c c o r d i n g   to  C l a i m   7,  c h a r a c t e r i s e d   i n  

t h a t   i t   i n c o r p o r a t e s   i r o n   i n s e r t s   ( 3 4 8 ,   3 4 8 ' ,   350)  a l o n g  

s a i d   Looped  m a g n e t i c   f i e l d   ( M ) .  
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